Remarks 

By this amendment, claims 1 and 3 have been amended and claim 2 has been canceled. 
Thus, claims 1 and 3 are now active in the application. Reconsideration and further examination 
of the application are respectfully requested in view of the above amendments and the following 
remarks. 

On page 2 of the Office Action, the Examiner suggests amending the specification to 
include a reference to the priority document if the Applicants wish to claim the benefit of a prior- 
filed application under 35 U.S.C. 365(c). Applicants note, however, that the present application 
is a national stage application submitted under 35 U.S.C. 371. In this regard, MPEP 1893.03(c) 
provides that a national stage application submitted under 35 U.S.C. 371 may not claim benefit 
of the filing date of the international application of which it is the national stage since its filing 
date is the international filing date of the international application. In other words, since the 
international application is not an earlier application (it has the same filing date as the national 
stage), a benefit claim under 35 U.S.C. 120 in the national stage to the international application is 
inappropriate. Accordingly, MPEP 1893.03(c) states that it is not necessary for the applicant to 
amend the first sentence of the specification to reference the international application number. 

On page 5 of the Office Action, the Examiner suggests guidelines for the preferred layout 
of the specification; and on page 6 of the Office Action, the Examiner objects to the specification 
for using reference numeral 25 to designate both the return spring described at, for example, line 
5 of paragraph [0037] and the brake device described at, for example, line 2 of paragraph [0041]. 
The specification has been amended to change the layout in accordance with the guidelines 
indicated by the Examiner, and has been amended to change line 2 of paragraph [0041] to state 
"generated by the brake devices 1 IB, 12B." 

On page 4 of the Office Action, the Examiner objects to the drawings for not including 
the reference sign "DR" mentioned in the specification at, for example, line 1 of paragraph 
[0018]; and asserts that in Fig. 1 the input shaft of the clutch 6 should be identified by reference 
numeral 6N rather than 5N in order to be consistent with the description at line 2 of paragraph 
[0030]. Accordingly, a replacement drawing sheet is submitted herewith for Fig. 1 in order to 
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identify the supply line extending from the oil supply passage 6K to the input clutch 6 as the 
draining oil passage DR and to change reference sign 5N in Fig. 1 to reference sign 6N, as 
suggested by the Examiner. Entry and approval of this replacement drawing sheet is respectfully 
requested. 

On page 6 of the Office Action, the Examiner objects to the Abstract for including legal 
phraseology such as "means." The Abstract has been amended to remove legal phraseology. 

On page 6 of the Office Action, the Examiner rejects claims 1-3 under 35 U.S.C. § 1 12, 
second paragraph as being indefinite. Claims 1 and 3 have been amended in a manner to 
overcome the rejection. In particular, claims 1 and 3 have been amended to remove the term 
"valve operating member." Reconsideration and withdrawal of the rejection are respectfully 
requested. 

On page 7 of the Office Action, the Examiner rejects claims 1-3 under 35 U.S.C. § 102(b) 
as being anticipated by Houtz (U.S. 3,614,998). The rejection of claim 2 is rendered moot by the 
cancelation of claim 2. The rejection of claims 1 and 3 is believed clearly inapplicable to claims 
1 and 3 as amended. 

Independent claim 1 recites, among other features, that the pressure reducing valve is 
mechanically coupled with the brake control valve through a spring, with one end of the spring 
being connected to the pressure reducing valve, and the other end of the spring being connected 
to the brake control valve. Houtz fails to disclose this feature. 

In rejecting claim 1, the Examiner asserts that the clutch control valve 38 of Houtz can be 
considered to correspond to the claimed pressure reducing valve, asserts that the control valve 32 
of Houtz can be considered to correspond to the claimed brake control valve, and asserts that the 
link 36 of Houtz can be considered to correspond to the claimed spring. However, one end of the 
link 36 is not coupled to the brake control valve 32 as required by claim 1. Fig. 1 of Houtz 
clearly shows that one end of the link 36 is connected to the clutch control valve 38 and the other 
end of the link 36 is connected to the arm 34 of Houtz. Accordingly, because one end of the link 
36 is connected to the arm 34 of Houtz and not the brake control valve 32, Houtz fails to disclose 
the claimed feature, i.e., the pressure reducing valve is mechanically coupled with the brake 
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control valve through a spring, with one end of the spring being connected to the pressure 
reducing valve, and the other end of the spring being connected to the brake control valve. 

Moreover, Applicants traverse the Examiner's assertion that the link 36 of Houtz can be 
considered to correspond to the claimed spring. In particular, Applicants traverse the assertion 
that the link 36 of Houtz inherently possesses a certain degree of elasticity, and thus corresponds 
to the claimed spring. To establish inherency, the Examiner must provide a basis in fact and/or 
technical reasoning to show that the allegedly inherent characteristic necessarily flows from the 
teachings of the applied prior art (see MPEP 2112). This standard is simply not met by the mere 
conclusory statement provided the Examiner. Furthermore, there is no evidence in Houtz that 
indicates that the link 36 inherently possesses a certain degree of elasticity. The structure of 
Houtz indicates the contrary. That is, the link 36 in Houtz must be rigid in order to transmit the 
force generated at the control element 12 to the spool 62 of the clutch control valve 38. 

For at least the above reasons, Houtz fails to disclose all of the features recited in claim 1 . 
Thus, reconsideration and withdrawal of the rejection of claim 1 over Houtz are respectfully 
requested. 

For the following reasons, it is submitted that Houtz also fails to disclose all of the 
features recited in independent claim 3 as amended. 

As noted above, the Examiner asserts that the clutch control valve 38 of Houtz can be 
considered to correspond to the claimed pressure reducing valve, and asserts that the control 
valve 32 of Houtz can be considered to correspond to the claimed brake control valve. With 
respect to claim 3, the Examiner further asserts that the elements 30, 34, and 36, collectively, can 
be considered to correspond to the claimed link mechanism. However, claim 3 now recites that 
the brake control valve has a rod, the pressure reducing valve has a rod, and the rod of the 
pressure reducing valve and the rod of the brake control valve are in contact with the link of the 
link mechanism, and the brake operation means is mechanically coupled with the link 
mechanism. On the other hand, in Houtz, the rod extending from the clutch control valve 38 and 
the rod extending from the brake control valve are not in contact with the same link of the link 
mechanism 30, 34, 36. Rather, the rod extending from the clutch control valve 38 is in contact 
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with the link 36, and the rod extending from the brake control valve 32 is in contact with the 
projecting cam 30 (see, e.g., Fig. 1). As such, the rods in Houtz are not in contact with the link of 
the link mechanism as required by amended claim 3. For at least this reason, Houtz fails to 
disclose all of the features recited in amended claim 3. Thus, reconsideration and withdrawal of 
the rejection of claim 3 over Houtz are respectfully requested. 

In view of the foregoing amendments and remarks, it is respectfully submitted that the 
present application is clearly in condition for allowance. An early notice thereof is earnestly 
solicited. 

If, after reviewing this Amendment, the Examiner feels there are any issues remaining 
which must be resolved before the application can be passed to issue, it is respectfully requested 
that the Examiner contact the undersigned by telephone in order to resolve such issues. 



TSS/emj 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
October 10, 2008 



Respectfully submitted, 



Yoshiharu SATO et al. 




Timothy S. Smith 
Registration No. 58,355 
Attorney for Applicants 
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Version with Markings to 
Show Changes Marfc 

CONTROL DEVICE FOR INPUT CLUTCH OF WORK VEHICLE 

TECHNICAL FIELD * 
[0001] 

The present invention relates to a work vehicle that in which a driving force of an 
engine is transmitted to driving wheels through a traveling power train and also transmitted 
to a hydraulic pump for a work machine, and more particularly to a control device for an 
input clutch (modulation clutch) to be applied to a work vehicle which has an input clutch 
disposed between an engine and a transmission on a power transmission path of a traveling 
power train. 

BACKGROUND ART 
[0002] 

A driving force of the engine of a wheel loader is distributed to dual power 
transmission paths for traveling and working. In other words, the driving force of the 
engine is supplied to a traveling power train and a hydraulic pump for a work machine 
through a PTO shaft and distributed to traveling horsepower and working horsepower. 
[0003] 

An input clutch (modulation clutch) is disposed between the engine and the 
transmission on the power transmission path of the traveling power train. 
[0004] 

The input clutch is disposed to adjust the power transmitted to the traveling power 
train and to increase the power transmitted to a work machine via the hydraulic pump for 
the work machine or to prevent the vehicle from slipping depending on work conditions. 
[0005] 

In a case where a wheel loader performs an excavation work by digging into the 
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DESCRIPTION 



ground, it is necessary to decelerate the vehicle while depressing an accelerator pedal to 
keep the engine at a high rotation speed. Therefore, a brake pedal is depressed to 
decelerate the vehicle by operating the brakes, and also the clutch pressure of an input 
clutch is decreased to enhance a braking effect and to decrease the engine driving force 
transmitted to the traveling power train, thereby distributing a larger driving force to the 
hydraulic pump for the work machine. 
[0006] 

Pat e nt Lit e ratur e 1 Japanese Patent Application Laid-Open No. H01-186440 
discloses an invention which is related to a general vehicle and aims to prevent engine stall 
at the time of braking by disengaging the clutch by supplying a brake operating oil to a 
cylinder for operating the clutch through piping when the brake pedal is depressed. 
[0007] 

And, Pat e nt Literatur e 2 below Japanese Patent Application Laid-Open No. 
H03-248929 discloses an invention which is related to a forklift, and aims to perform an 
inching operation by means of the brake pedal by operating a master cylinder for the brake 
pedal through a piston rod when the brake pedal is depressed and by pushing or pulling a 
cable in association with the operation of the brake pedal to operate an inching control 
valve. 

Patent Literatur e 1 : 

Japan e s e Pat e nt Application Laid Open No. H01 186440 
Pat e nt Lit e ratur e 2: 

Japan e s e Pat e nt Application Laid Op e n No. H03 248929 

DISCLOSURE OF INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0008] 

To control both of the brake device and the input clutch depending on a depressed 
amount of the brake pedal, it is necessary to adjust a relationship between a clutch pressure 
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of an input clutch and a braking force (brake pressure) generated by the brake device to a 
desired relationship as shown in, for example, Fig. 3. It is desired that the adjustment can 
be made easily by a simple structure. 
[0009] 

But, according to the invention described in Pat e nt Lit e rature 1 JP HOI -186440, it 
is configured to control the clutch pressure of the input clutch by the brake operating oil. 
Therefore, the relationship between the brake's braking force and the clutch pressure is 
determined uniquely depending on the designs of hydraulic oil pipe and hydraulic 
equipment, and the relationship cannot be changed easily. The clutch pressure is varied 
by an influence of a temperature of the brake operating oil or the like, and stable 
characteristics cannot be obtained; 
[0010] 

B es id e s, Pat e nt Lit e rature l Furthen JP HO 1-1 86440 is directed to a general 
automobile and is_essentially different from the present invention^ which is directed to a 
work vehicle such as a wheel loader in that an engine driving force is distributed to dual 
power transmission paths for traveling and working. 
[0011] 

The invention described in Pat e nt Lit e ratur e 2 JP H03-248929 is directed to the 
control of an inching clutch a which is disposed within the transmission and is_essentially 
different from the present invention which controls the input clutch disposed between the 
engine and the transmission. 
[0012] 

The invention described in Pat e nt Lit e ratur e 2 JP H03 -248929 is configured to 
independently operate the braking master cylinder and the inching control valve, so that the 
structure becomes complex and the adjustment cannot be made easily. 
[0013] 

The present invention has been made in view of the above circumstances and has 
an object to overcome the above problems by facilitating the adjustment of the relationship 
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between the clutch pressure of the input clutch and the braking force (brake pressure) 
generated by the brake device to a desired relationship by a simple structure. 

MEANS FOR SOLVING THE PROBLEMS 
SUMMARY OF THE INVENTION 
[0014] 

A first aspect of the invention is a control device for an input clutch of a work 
vehicle, which is applied to a work vehicle in that a driving force of an engine is 
transmitted to drive wheels through a traveling power train and also transmitted to a 
hydraulic pump for a work machine, comprising: 

an input clutch which is disposed in a power transmission path of a traveling 
power train of the engine and between the engine and a transmission; 

a brake means for decelerating the work vehicle; 

a brake control valve which operates to increase the braking force of the brake 
means depending on a valve position; 

a brake operation means which is disposed to operate the brake control valve; 

a draining oil passage which is an oil passage branched from an oil passage for 
supplying a pressure oil to the input clutch and communicated with a tank; and 

a pressure reducing valve which is disposed in the draining oil passage and 
operates to increase the pressure oil flowing through the draining oil passage according to a 
valve position and to decrease a clutch pressure of the input clutch, wherein: 

the brake operation means is mechanically coupled with a valve operating 
member of the pressure reducing valve, and the valve operating member of the pressure 
reducing valve is mechanically coupled with a valve operating member of the brake 
control valve. 
[0015] 

A second aspect of the invention is the control device for an input clutch of a work 
vehicle according to the first aspect of the invention, wherein the valve operating member 



of the pressure reducing valve is coupled with the valve operating member of the brake 

control valve through a spring. 

[0016] 

A third aspect of the invention is a control device for an input clutch of a work 
vehicle, which is applied to a work vehicle in that a driving force of an engine is 
transmitted to drive wheels through a traveling power train and also transmitted to a 
hydraulic pump for a work machine, comprising: 

an input clutch which is disposed in a power transmission path of a traveling 
power train of the engine and between the engine and a transmission; 

a brake means for decelerating the work vehicle; 

a brake control valve which operates to increase the braking force of the brake 
means depending on a valve position; 

a brake operation means which is disposed to operate the brake control valve; 

a draining oil passage which is an oil passage branched from an oil passage for 
supplying a pressure oil to the input clutch and communicated with a tank; and 

a pressure reducing valve which is disposed in the draining oil passage and 
operates to increase the pressure oil flowing through the draining oil passage according to a 
valve position and to decrease a clutch pressure of the input clutch, wherein: 

a valve operating member of the pressure reducing valve and a valve operating 
member of the brake control valve are mechanically coupled by a link mechanism, and a 
brake operating means is mechanically coupled with the link mechanism. 

BRIEF DESCRIPTION OF THE DRAWINGS 

room 

Fig. 1 is a block diagram of a control device for an input clutch of a work vehicle 
of an embodiment showing the parts related to the present invention in the structure of the 
wheel loader: 

Fig. 2 is a drawing showing another embodiment which is a modified embodiment 
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of Fig, 1; and 

Fig. 3 is a diagram showing a relationship between a depressed amount (pedal 
stroke: 0 to 100%) of a brake pedal and a clutch pressure (kg/cm 2 ) of an input clutch and a 
braking force (brake pressure: kg/cm 2 ) generated by a brake device. 

DETAILED DESCRIPTION OF THE INVENTION 
f004^ f [00181 

According to the first and second aspects of the invention, as shown in Fig. 1, an 
input clutch 6 is disposed between an engine 1 and a transmission 8 on a power 
transmission path 40 of the engine 1 of a wheel loader 100. The vehicle is decelerated by 
brake means 11B, 12B. A brake control valve 17 operates to increase the braking force of 
the brake means 1 IB, 12B depending on the valve position. The brake operating means 
19 is disposed to operate the brake control valve 17. 
m m \0019] 

A draining oil passage DR is branched from an oil passage 6K for supplying the 
pressure oil to the input clutch 6, and the draining oil passage DR is communicated with a 
tank 27. 

m m roo20] 

The draining oil passage DR is provided with a pressure reducing valve 18, and 
the pressure reducing valve 18 increases the pressure oil flowing through the draining oil 
passage DR depending on the valve position to decrease the clutch pressure of the input 
clutch 6. 

m mmin 

The brake operating means 19 is mechanically coupled with a valve operating 
member (spool) of the pressure reducing valve 18, and the valve operating member of the 
pressure reducing valve 18 is mechanically coupled with the valve operating member 
(spool) of the brake control valve 17 by, for example, a spring 28. 
m m r00221 



According to the present invention, the pressure reducing valve 18 is configured 
as a manual pressure reducing valve 18 which is manually operated by the brake operating 
means 19, and a relationship between the clutch pressure of the input clutch and the 
braking force (brake pressure) generated by the brake device shown in Fig. 3 can be 
determined easily by a simple structure in that the valve operating member of the pressure 
reducing valve 18 and the valve operating member of the brake control valve 17 are 
mutually coupled by a coupling member such as the spring 28. 

mm roo23i 

Similarly, according to the third aspect of the invention, the valve operating 
member (spool) of the pressure reducing valve 18 and the valve operating member (spool) 
of the brake control valve 17 are mechanically coupled by a link mechanism 30, and the 
brake operating means 19 is mechanically coupled with the link mechanism 30. 
mm r00241 

According to the present invention, by a simple structure in that the valve 
operating member (spool)of the pressure reducing valve 18 and the valve operating 
member (spool) of the brake control valve 17 are mechanically coupled by the link 
mechanism 30, and the brake operating means 19 is mechanically coupled with the link 
mechanism 30, the relationship between the clutch pressure of the input clutch and the 
braking force (brake pressure) generated by the brake device shown in Fig. 3 can be set 
easily. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Embodim e nts of the invention will b e describ e d with r e ferenc e to the drawings. 

[0025] 

With further reference to the drawings. Fig. 1 is a block view of a control device 
for an input clutch of a work vehicle according to an embodiment, showing the portions 
related to the invention in the structure of a wheel loader. 
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[0026] 

As shown in Fig. 1, a driving force of the engine 1 of the wheel loader 100 is 
supplied to the traveling power train and a hydraulic pump 3 for a work machine through a 
PTO shaft 2 and distributed to traveling horsepower and working horsepower. 
[0027] 

Specifically, the output shaft of the engine 1 of the wheel loader 100 is coupled 
with the PTO shaft 2. The PTO shaft 2 is coupled with the traveling power train and also 
with the hydraulic pump 3 for a work machine. 
[0028] 

The power transmission path 40 of the engine 1 corresponding to the traveling 
power train is provided with the transmission 8 having a forward clutch, a reverse clutch, 
and individual speed stage clutches. 
[0029] 

In the power transmission path 40 of the engine 1, the input clutch (modulation 
clutch) 6 is disposed between the engine 1 and the transmission 8. The input clutch 6 is, 
for example, a wet-type multi-plate hydraulic clutch. 
[0030] 

Power of the engine 1 is transmitted to a front axle shaft 11 and a rear axle shaft 
12 through the PTO shaft 2, an input shaft 6N of the input clutch 6, the input clutch 6, an 
output shaft 6S of the input clutch 6, a torque converter 7, the transmission 8, and a transfer 
9. 

[0031] 

And, power of the engine 1 is also supplied to a work machine through the PTO 
shaft 2, the pump 3 for the work machine, and a control valve 5 for the work machine. 
[0032] 

By adjusting a clutch pressure of the pressure oil supplied to the input clutch 6, a 
frictional engagement force between the input shaft 6N and the output shaft 6S of the input 
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clutch 6 is controlled. In a case where a clutch pressure Pc of the pressure oil supplied to 
the input clutch 6 is a holding pressure which is a maximum pressure, the input clutch 6 is 
perfectly connected (engaged). When the clutch pressure Pc of the pressure oil supplied 
to the input clutch 6 is decreased from the holding pressure, the input clutch 6 shifts from a 
completely connected (engaged) state to a connection released (disengaged) state. 
[0033] 

The front axle shaft 1 1 and the rear axle shaft 12 each are provided with a front 
brake device 11B and a rear brake device 12B for braking the axle shafts 11, 12 to 
decelerate the vehicle. The brake devices 1 IB, 12B are hydraulic brake devices for 
operating or disengaging (operation release) the brake devices 1 IB, 12B according to the 
pressure (brake pressure) of the supplied operating oil. 
[0034] 

A left brake pedal 19 is disposed at the front left-hand side of the driver's seat of 
the wheel loader 100 as a brake operating means which is depressed by the operator's left 
foot, and a right brake pedal 16 which is depressed by the operator's right foot is disposed 
at the front right-hand side of the driver's seat. 
[0035] 

The front brake 1 IB is communicated with an outlet port 14D of a front brake 
control valve 14 through a brake pipe. An inlet port 14E of the front brake control valve 
14 is communicated with a discharge port of the hydraulic pump 13. A drain port 14R of 
the front brake control valve 14 is communicated with a tank 27. 
[0036] 

Similarly, the rear brake 12B is communicated with an outlet port 15D of a rear 
brake control valve 15 through a brake pipe. An inlet port 15E of the rear brake control 
valve 15 is communicated with the discharge port of the hydraulic pump 13. A drain port 
15R of the rear brake control valve 15 is communicated with a tank 27. 
[0037] 

A spool as a valve operating member for the front brake control valve 14 and a 
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spool as a valve operating member for the rear brake control valve 15 are mechanically 
coupled through a spring 24. The spool as the valve operating member for the front brake 
control valve 14 is mechanically coupled with the right brake pedal 16. The spool of the 
rear brake control valve 15 is in contact with a return spring 25. 
[0038] 

When the right brake pedal 16 is depressed, the front brake control valve 14 and 
the rear brake control valve 15 operate in synchronization. 
[0039] 

Specifically, the front brake control valve 14 has a brake operation position 14S 
and a brake release position 14K. The pressure (brake pressure) of an operating oil 
supplied to the front brake device 1 IB is variable depending on a valve position of the 
front brake control valve 14. 
[0040] 

The rear brake control valve 15 has a brake operation position 15S and a brake 
release position 15K. The pressure (brake pressure) of an operating oil supplied to the 
rear brake device 12B is variable depending on a valve position of the rear brake control 
valve 15. 
[0041] 

In this embodiment, a brake system a which is configured such that braking force 
generated by the brake devic e 25 devices 1 IB. 12B becomes large as the brake pressure 
increases^ is assumed. 
[0042] 

When the right brake pedal 16 is depressed to shift the front brake control valve 
14 toward the brake operation position 14S, the pressure oil discharged from the hydraulic 
pump 13 is supplied to the front brake device 1 IB through the inlet port 14E and outlet 
port 14D of the front brake control valve 14, and the front brake device 1 IB operates. 
When the right brake pedal 16 is depressed to shift the front brake control valve 14 to the 
brake operation position 14S, the rear brake control valve 15 is moved to the brake 
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operation position 15S by the spring force of the spring 24, and the pressure oil discharged 
from the hydraulic pump 13 is supplied to the rear brake device 12B through the inlet port 
15E and outlet port 15D of the rear brake control valve 15 to operate the rear brake device 
12B. 
[0043] 

When the right brake pedal 16 is released, the rear brake control valve 15 is 
moved to the brake release position 15K by the spring force of the return spring 25 and the 
spring force of the spring 24, and the front brake control valve 14 is moved to the brake 
release position 14K. Thus, the pressure oil in the front brake device 11B is discharged to 
the tank 27 through the outlet port 14D and the drain port 14R of the front brake control 
valve 14, and the operation of the front brake device 1 IB is disengaged (released). And, 
the pressure oil in the rear brake device 12B is discharged to the tank 27 through the outlet 
port 15D and drain port 15R of the rear brake control valve 15, and the operation of the 
rear brake device 12B is disengaged (released). 
[0044] 

The brake control valve 17 is disposed in correspondence with the left brake pedal 
19 and operates to increase the braking forces of the brake devices 11B, 12B according to 
the valve position. 
[0045] 

The draining oil passage DR which is branched from the oil supply passage 6K for 
supplying the pressure oil to the input clutch 6 is disposed and communicated with the tank 
27. 

[0046] 

The draining oil passage DR is provided with the pressure reducing valve 18 
which operates to increase the pressure oil, which flows through the draining oil passage 
DR, in accordance with the valve position to decrease the clutch pressure Pc of the input 
clutch 6. 
[0047] 

11 



The left brake pedal 19 is mechanically coupled with a spool as a valve operating 
member of the pressure reducing valve 18, and the spool as the valve operating member of 
the pressure reducing valve 18 is mechanically coupled with the spool as the valve 
operating member of the brake control valve 17. 
[0048] 

In other words, a discharge oil passage of a hydraulic pump 22 is communicated 
with the inlet of an input clutch control valve 21. 
[0049] 

The outlet of the input clutch control valve 21 is communicated with the oil 
supply passage 6K. The oil supply passage 6K is an oil passage for supplying the 
pressure oil to the input clutch 6 and communicated with the input clutch 6. The oil 
supply passage 6K is provided with a diaphragm 23 which has the downstream side set to 
the clutch pressure Pc of the input clutch 6. 
[0050] 

The input clutch control valve 21 outputs the pressure oil of the original pressure 
corresponding to a control signal input from an unshown controller to the oil supply 
passage 6K. 
[0051] 

The pressure reducing valve 18 has an adjustable diaphragm 18S. An inlet port 
18E of the pressure reducing valve 18 is communicated with the downstream side of the 
diaphragm 23. An outlet port 18R of the pressure reducing valve 18 is communicated 
with the tank 27. 
[0052] 

A pilot port 14J is disposed on the same pressure receiving side as the right brake 
pedal 16 of the front brake control valve 14. The pilot port 14J is communicated with an 
outlet port 17D of the brake control valve 17 through the pilot oil passage. An inlet port 
17E of the brake control valve 17 is communicated with the discharge port of the hydraulic 
pump 13. The drain port 17R of the brake control valve 17 is communicated with the 
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tank 27. 
[0053] 

The spool of the brake control valve 17 is in contact with a return spring 29. 

[0054] 

When the left brake pedal 19 is depressed, the pressure reducing valve 18 and the 
brake control valve 17 operate in synchronization. 
[0055] 

In other words, the brake control valve 17 has a brake operation position 17S and 
a brake release position 17K. The pressure (brake pressure) of the operating oil supplied 
to the front brake device 1 IB and the rear brake device 12B varies depending on the valve 
position of the brake control valve 17. 
[0056] 

When the left brake pedal 19 is depressed, an opening area of the adjustable 
diaphragm 1 8S of the pressure reducing valve 1 8 increases with the increase of the 
depressing amount. Therefore, the opening area of the adjustable diaphragm 18S of the 
pressure reducing valve 1 8 becomes larger as the depressing amount (pedal stroke) of the 
left brake pedal 19 increases, and the flow rate of the pressure oil discharged from the oil 
supply passage 6K to the tank 27 through the drain oil passage DR and the pressure 
reducing valve 1 8 increases. If the oil amount discharged to the tank 27 becomes large, 
the clutch pressure Pc of the input clutch 6 lowers. When the clutch pressure Pc of the 
input clutch 6 becomes small, the input clutch 6 slips, the driving force transmitted from 
the engine 1 to the transmission 8 via the input clutch 6 lowers, and the speed of the wheel 
loader 100 decreases. 
[0057] 

When the left brake pedal 19 is depressed to move the adjustable diaphragm 18S 
of the pressure reducing valve 18 toward the increasing side, the brake control valve 17 is 
moved toward the brake operation position 17S by the spring force of the spring 28, the 
pressure oil discharged from the hydraulic pump 13 is supplied to the pilot port 14J of the 
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front brake control valve 14 through the inlet port 17E and the outlet port 17D of the brake 
control valve 17, and the pilot pressure acts on the front brake control valve 14. Thus, the 
front brake control valve 14 is moved toward the brake operation position 14S. As a 
result, the rear brake control valve 15 is moved toward the brake operation position 15S in 
association with the front brake control valve 14 in the same manner as described above, 
and the front brake device 1 IB and the rear brake device 12B operate. 
[0058] 

When the left brake pedal 19 is released, the brake control valve 17 is moved to 
the brake release position 17K by the spring force of the return spring 29 and the spring 
force of the spring 28, and the pressure reducing valve 18 is moved to the side to decrease 
the opening area of the adjustable diaphragm 1 8S. Thus, the clutch pressure Pc of the 
input clutch 6 is increased. And, the pilot port 14J of the front brake control valve 14 is 
communicated with the tank 27 through the outlet port 17D and the drain port 17R of the 
brake control valve 17, so that the pilot pressure acting on the pilot port 14J of the brake 
control valve 14 has the same low pressure as the tank pressure. Therefore, the front 
brake control valve 14 and the rear brake left control valve 15 are moved in association 
with each other toward the brake release positions 14K, 15K in the same manner as 
described above, and the operations of the front brake device 1 IB and the rear brake device 
12B are disengaged (released). 
[0059] 

As described above, the clutch pressure Pc of the input clutch 6 becomes small as 
the depressed amount of the left brake pedal 19 increases, and the braking force generated 
by the front brake device 11B and the rear brake device 12B increase. 
[0060] 

Fig. 3 shows a relationship between the depressed amount (pedal stroke: 0 to 
100%) of the left brake pedal 19 and the clutch pressure Pc (kg/cm 2 ) of the input clutch 6 
and the braking forces (brake pressure: kg/cm 2 ) generated by the front brake device 11B 
and the rear brake device 12B. The characteristics shown in Fig. 3 are indicated as an 
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example, and the invention is not limited to these characteristics. 
[0061] 

The characteristics shown in Fig. 3 can be obtained by appropriately setting 
parameters such as a spring constant, a free length of the spring 28. 
[0062] 

As described above, according to this embodiment, the relationship between the 
clutch pressure of the input clutch 6 and the braking forces (brake pressures) generated by 
the front and rear brake devices 11B, 12B shown in Fig. 3 can be set easily by a simple 
structure in that the pressure reducing valve 18 is configured as a manual pressure reducing 
valve 18 which is manually operated by means of the left brake pedal 19, and the spool of 
the pressure reducing valve 18 and the spool of the brake control valve 17 are mutually 
coupled by means of the spring 28. 
[0063] 

Fig. 2 shows a modified embodiment of Fig. 1. Like component elements as 
those of Fig. 1 are denoted by like reference numerals, and descriptions thereof will be 
omitted appropriately. And, the different parts only will be described. 
[0064] 

In the embodiment of Fig. 2, the valve operating member (spool) of the pressure 
reducing valve 18 and the valve operating member (spool) of the brake control valve 17 
are mechanically coupled by a link mechanism 30, and the left brake pedal 19 is 
mechanically coupled with the link mechanism 30. 
[0065] 

The link mechanism 30 is comprised of a link 31, a bracket 32 and a pin 33. The 
bracket 32 is fixed to the vehicle body, and the base end portion of the link 31 is pivotably 
coupled with the bracket 32 through the pin 32. 
[0066] 

A rod 18AD is connected to the spool as a valve operating member of the pressure 
reducing valve 18. A rod 17 AD is connected to the spool as a valve operating member of 
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the brake control valve 17. The rod 18AD and the rod 17AD are separated from each 
other by a prescribed distance and in contact with the link 31 in its longitudinal direction. 
The rods 18 AD, 17AD and the left brake pedal 19 are disposed to oppose with the link 31 
between them. A return spring 28 is contacted to the spool of the pressure reducing valve 
18, and a return spring 29 is contacted to the spool of the brake control valve 17. 
[0067] 

When the left brake pedal 19 is depressed, the link 31 pivots according to the 
depressed amount, the rod 1 8AD of the pressure reducing valve 1 8 is pushed in accordance 
with the pivoting of the link 3 1 in a direction to increase the opening area of the adjustable 
diaphragm 18S, and the rod 17AD of the brake control valve 17 is pushed toward the brake 
operation position 17S. Therefore, the pressure reducing valve 18 is moved to the side to 
increase the adjustable diaphragm 18S, and the brake control valve 17 is moved toward the 
brake operation position 17S. Thus, in the same manner as described above, the clutch 
pressure Pc of the input clutch 6 decreases according to the depressed amount of the left 
brake pedal 19, and the front brake device 11B and the rear brake device 12B operate to 
makecause braking. 
[0068] 

When the left brake pedal 19 is released, the rod 18 AD of the pressure reducing 
valve 18 is pushed by the spring force of the return spring 28 in a direction to decrease the 
opening area of the adjustable diaphragm 18S, and the rod 17 AD of the brake control valve 
17 is pushed by the spring force of the return spring 29 in a direction toward the brake 
release position 17K. Therefore, the pressure reducing valve 18 is moved to the side to 
decrease the adjustable diaphragm 18S, and the brake control valve 17 is moved to the 
brake release position 1 7K. Therefore, the clutch pressure Pc of the input clutch 6 
increases depending on the released amount of the left brake pedal 19 in the same manner 
as described above, and the operations of the front brake device 1 IB and the rear brake 
device 12B are disengaged (released). 
[0069] 
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The characteristics shown in Fig. 3 can be obtained by appropriately setting 
parameters such as positions where the link 31 of the link mechanism 30 is contacted to the 
rods 18 AD, 17 AD. 
[0070] 

According to the embodiment described above, the relationship between the 
clutch pressure Pc of the input clutch 6 and the braking forces (brake pressures) generated 
by the front and rear brake devices 11B, 12B shown in Fig. 3 can be set easily by a simple 
structure in that the spool (rod 18AD) of the pressure reducing valve 18 and the spool (rod 
17AD) of the brake control valve 17 are mechanically coupled by the link mechanism 30, 
and the left brake pedal 19 is mechanically coupled with the link mechanism 30. 
[0071] 

In the structure example of Fig. 1, the pressure reducing valve 18 and the brake 
control valve 17 are coupled by means of the spring 28, but it is also possible to couple 
them toanother coupling member such as a cable, a rod or the like instead of the spring 28. 
[0072] 

It was assumed in the above-described embodiment that the brake pedals 16, 17 
were used to perform the depressing operation, but the pedals may be replaced by 
operation means such as levers for manual operation. 
[0073] 

And, it was also assumed in the above-described embodiment that the work 
vehicle was a wheel loader, but the present invention can be applied to another work 
vehicle in the same manner if it is a work vehicle provided with an input clutch 
(modulation clutch). 

BRIEF DESCRIPTION OF THE DRAWINGS 
{0074} 

Fig. 1 is a block diagram of a control d e vic e for an input clutch of a work v e hicl e 

of an e mbodim e nt, showing th e parts r e lat e d to th e pr e s e nt invention in th e structur e of th e 

17 



wh ee l load e r; — 

Fig. 2 is a drawing showing anoth e r e mbodim e nt which i s a modifi e d embodim e nt 

of Fig. 1; and — 

Fig. 3 is a diagram showing a r e lationship b e twe e n a d e press e d amount (p e dal 

stroke: 0 to 100%) of a brake pedal and a clutch pr e ssur e (kg/cm 2 ) of an input clutch and a 
braking force (brak e pressur e : kg/cm 2 ) g e n e rat e d by a brak e d e vic e . 
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ABSTRACT 



A device which can easily adjust a relationship between a clutch pressure of an 
input clutch and a braking force (brake pressure) generated by a brake device to a desired 
relationship by a simple structure, in which a draining oil passage which is branched from 
an oil passage for supplying a pressure oil to the input clutch is provided, and the draining 
oil passage is communicated with a tank. The draining oil passage is provided with a 
pressure reducing valve which increases the pressure oil flowing through the draining oil 
passage depending on the valve position to decrease a clutch pressure of the input clutch. 
A brake operating meansmember is mechanically coupled with a valve operating member 
(spool) of the pressure reducing valve, and the valve operating member of the pressure 
reducing valve is mechanically coupled with a valve operating member (spool) of the 
brake control valve by, for example, a spring. 
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